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L
ockheed .\fartln Corp .. based. lit
Bethesda. "D. Is known for It~

cuttlnl-et2le spacecraft and mill­
taIY aircraft work. so It IS no sUl'I)rtse!bat
it hal some of the ralCoel& telecommuntea­
UOlllI technoloc,y 00 band for ita newC~
~ munlcaLioos and Power
_ Center In :"ieMOWlI. P.". a
suburb of PIllladelpbla.

The technotoo' Includes a St:5 milUon.
1500-user Ethernet and Asynchronous
Transfer 'I.1ode (AN) net'lllOrk with Om­
niSWltehee from ~an COI'I).• CalabaSas.
CA. that are capable of handlln. mulUp~
fibers transmlttlnl at OC"12 (622­
\1bltlSec I rates at each POI1.

William Dilworth. a communications
desllll anal~ ror Lockheed "lartin. sallS
the company went into the protect
searchtJII ror a system that could hanlll\!'
the new facUlty's hii/l-tramc needS. l se,.,
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Nortel Cisco meet 0 Fillr rlogs sBl'Vice b8IIIe
, GTE ,..ti - )'.99 din New Hampshireacross OBIWOI-" By QMCH. MU~~Y \e~ Hampshire Br00ks Fit.

~
cr0S8 the naUon. compeutlve .1IS0 prefers to enter mark..,

j access pro\,ders are ruStlll'" I.hat oon t Jlreat1V ~a\e fTlUltlP'
I throuib the doo,., opened 0", , lompelili\e local ~'ltlan~e (,}
the Telecommunications \ct <)f rlers In place
1996 and droppina capltaJ Into IcclJrdlnll to ttle \~~ Ham,
tile local telecommunications ,t\lfe P'jOlic U\lllies Cilmml­
~ market. , jlon. no 'Htler c0mpecltlve 10f'
~ One company. I e,cllan~e carrler~ are bUlld,n
Brooks FIber f'ropen.les (he .. St . networks In the scate at ttl,
LouIS. \10. has aone rrom 5001.0 time Howe\er \lltS Corp
more than 1000 n~r route-mt In \ranchester 'IoH. JnG freede
the past year. and IlOW has n~r- Rlna Communlcallons have 'r
')ptlc networks In operation or terconnection agreements
under development In n place With the commiSSion ~n

metropolitan areas throui/lout Bell .\t1antlc. a regional Bell "(
the nation. Belinnin. thiS eratlnl company. The two carr
month. LJI/Jta-8vt ~jll becJn an ers are tluY'1l4 Bell-\tlantlc ne
occasional series of stories ex- \\Iork capacity on a Il.holesa
aminilli Brooks Fl~r's elTorts to basIS and reRllllIi it and vaiu.
break into 'lew Hampshires added semces to customer'
local telecommunlcaUons mar- \1eanwhlle. FlveCam Inc
ket tbroUi!l the consuuctJon of a Waltham. \v.. runs an arm,
nber~pUcnetwon.. Its 'lew England Optical :"1'"

Construction of a new nber- \\lark from'<ashua to "'ana
opUc net'lllork In SQuthem 'lew ester as \\Iell (see U,lJCwah
Hampeh.lre ~t'llleen 'I.1anchester June 1997 Pate I).
and 'lashua nta 8rooks Fiber's Formed three years alll
strateIY 0( enter11l4 second- and BrookS F'1ber is workln, to COlT

third-tier marketa WIth popula-- pete with reilional Bells In :5
lions between 250.000 and 2 marltelB by tlIe end of 1998. Th
milllon.\ccordln, to Keith compaay bud&eted S290 mllllo
'I.1arkley. general mana,er at to rund iIB national netwot1t ~~

8roou F'Iber CommunteatlOM in panslOn l.IIrouP 1997 and I~
conllllUfd on
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AJtIO In.,de
i)'r~rt ,uomarme cable
In..., crltlcai for lustralta s

"-fOll.th \3

lI.ork. '.ortel loms San Jose. c.\.
tlased Cisco Svstems Inc and

HI~ ~o\\th for l5 D.... D\1 ,-iTE Corp.. [mnll. rt recently i Oll..est Commu~lcatlons Corp.
market l-t! '~rolled out another piece of , Denver. CO. m the GTE Internet­

.,heaw artillerv for Its SIt!lle i ""orkinll camp GTE has given
'If the Internet transport market! ""ortel and Cisco marchlnl or­
1I.1th the announcement that .'<or- de,., to ensure that 'iortels Syn­

! tel. In Brampton 0 .... Canada. chronous Optlcal 'ietwork
~ 11.111 prOVide GTE ISO"ETl technololY meshes
~ Internetworklnl smoothly With the SO'loET capa­
II.lth I a-Gblt/sec OC-I92 and otlitles of the CIsco 12000 Se­
,jense lI.avelen'l!.h-dl\1slon mulU- ! ries Gigabit S""1teh Route,., that
ple'(Jnll ID\\iD\\) equipment for a ! GTE has purchased for the net­
new trans-l' S tlber-optlc net- : :onMuel1on oaQt 19

Polanzauon.qependent 10M
measurements WIth the
\!ueller method.

\E:t: 'rlalsl2·rhannel DII.D\l
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TBllkom MIIIYIII prelllPBStor I fIIIIr.1'8 I~ .....'.....
~~~~ ~n.~

I Lion that the system milratlon was a Datu-

nesplte the recent flnanctal troubles I ral cons.equence of nt's preference rori In Southea.t .\sla. \la'ay.'a contln- nber opucs. "We at TM believe that opueal
ues to uPlrade Ita telecommunlca- fiber Will continue to be the medium of

Lions networu. SpeaiInt recently In Slnp- choice to transport all Information. - he
pore. .-\rshad 81n ."bmad of Telekom said. "We will continue to Invest In Infra-­
'I.1ala)eta ('I'M) emphallzed lVs commitment stnlcture based on this medlum.-

..
to mlil'8t11l1 Itl hiltl-eapaclCy Since 1984. 'I'M hal i~1ed 58.500 luD 0(

, trunk network from the cur- fiber nationwide. wltb 85CNl lolnl to tbe
rent mIX or PteslOCbronOuI andS~ trunk. domestIC submarlne. and IWICtIOa nee­
DlalLaI Hlerarchlee (PDHI'SDH) to a fUlly 9)'D- worka. and the rest COtIIC to the cuatDlller­
chronoua one. accelllt nelYo'Ol'k. .-\hmad &lYe no Indlcatloll 0(

.\hmad. T~'s mana,er of POHISOH net· TM's ruture purchlile plaJII or whedler TM
\\Iorks. closed his speecb wtth the su.. preferred a certain tnle 0( ftber. such aI the

I
non-ul'O dispersIOn cable now ~Inc manu-­
ractured by only a rew compenle8.

The mllll'atlOn of the trunks from POM to
SOH will be lenlthy and complex. POH net­

I \!torks allow dlrrerent hlp-bit-rate commu-
! nlcatlons streams above 2.048 "o4bltl/sec

I
(deSillllated as EI In the ConsultaUve Com·
mittee on International Telell'aph and Tete·

I
phones International dlllItal hierarchy. to
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SeIIlnt ....c..-,
Rlumen(hal 'a~s that (he nelll.ork 1l.11! I
,,'r.e a \drtet\ or lustomer~, Inl'ludln~ I

'h""t' -uilclted b\ other Dranl'hes or I;TE,
Ifter \It' ,e ,atlsned our IOternal uses

Jnll thl' needs for I,TE custome~, \It' t'\.

neMls

Nortel and Cisco meet across fiber Internet network ,l'iL"'r"'!II.-../1 .,] "'t>nl\f.I'~2-ntea-r~

il. r'" r ',rn •. r-·r "11 "I,.I(C1 ,,;'1I10r ...

'~lJt :'It' ~"'Hr'''''' ..",31...1,.... '1~ !,...~-., ;,~

- :,;e ~el! :hJ( '.Ie ",,)1,,1,1) hJIP JI!(JIII"ndl',J- 'Jncp \';,J rt-,uJ{ Blumenlhal has 't'pl J n 'c'" WIII"rlll,1! n,' 311' "" ,pdnlt"
\ ,r", \\h~''1 ti:I'" l''''l£!1ment ,..; (1Implet- f}dClt\, j\,jllJolc [Ilf 'l1J ~ ,r ,\.illl'~"'dl!"' I''''{' '"'\r:' 'In the (1Jrrent "'lJte J! :t1e ~lt"t· ,r l;j l~ ~n(j ,I,F,,JtC t ~t''Tl \ ",;e ..!.Ott'"

,[ "rf: inrt'rne('~"r',nll 1\111 hJle j POll.· 'dlt'S he JO(1S \nO lIe 'e '[etinlle!, ,no .1"r'Jnlldrt partlcularl\ IIhen Itcumes 10 'I) ''lOle 'lP :,J :1".;1 .]"" -v,jl1-dnl1
"'III 'It'I\I,,r~-and \nrtel Jnd 1.1 Sf0 11111 ,ere"ted In that bUSiness dS,l,ell 'he "ansmlsSlon ,peerls of data routln~ 'hen '>loe re hoplnll ,j 1e JDle to llO (LI

"j'. t' ., ,"'IJOle - 'p.-rlenee 'hat' >1uld did In'nrrllnll 10 Blumenthal lIt' ewect "qulpmenl. I:urrentl~ he IS limited (0 0(· IIC· 192 .;omeda~ But 'hal, )ependl'nl
'1"11 1 ",nil' ,'lare""nll future larlle Ihat thl' Imernet rrainc \1111 he ,jne u( (he 12 Iri22 I/bits/seci b~ the CISCO 12000 lpon ao\ances ,n the ""uter jntl ,IOo'COt

'wlll"n, IppllCatl'lns ~le2est-lr othl'r prt~ate r1ata nl't'.l.orll 1;I~ablt Sll.llch Router Is~ed Il.hen he e\· lechnolo~ thai lOot' re 1ut ,qntrollJnll '11-
'f: :"fl1r'1 "rE Inr~rn~!\I"n"nl! 'a.;( 'rJif1c ,,111 he rhe hlll.llest--hare 'll thaI. peets to use DIS fiber netll.orlls full ()(. rpct!l-but 1001' re prolldln'l U'le ~P'lUl""-

-eptemDer rhe unit clJmtHOes ',TE Inttili' Prlllllllnll nl~·speed, reliable sel'lCe \1111 192 capabllilles, he replies, That reallv l1ents to the 'endors Blum~n[hal 'ert
~ent \d'.l.orll "er.lees "hleh prl)',~~d :herefore pro~e 'IF paramount Impor· Il.III depend on the a~allability or 123-:-",eo Jr :3Qe2'
:nf~rnct -el'lCeS ~ ~~dentlal and .;mall ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

')INnes,.. ,:u~[umers '>lolth the JSSt'ts that
fE Jcqulred the prellflUs month \lhen It

,Iurf hased BB" I:orp the IRPI\ET plO­
>t'er .Ind Intl'rnet pOIl.l'rhouse rhe aim
\ " to pr,,~ ,r1e a broad laCletv or net·
\ ,r~lnll Sl'r\ Ices ,uch as ,Jial·up and
',"lll:Jted Interne! dccess. I\eb hosttnll.
~clnal!ed ,eeUrlt\ ne~orll mana~ni'ellt:

.\ 'ferns ,nte!U'allOn, dnd I'.eb·oased ap­
:ilil',J!lon dnd rntelU'alion sel''lCes,

rF Internl'nloOrklO~ hit the lU'0und run·
"rl( Ihanks to GTE Corps \Ia~ 1997 pur­
'!J~e II 2~ darll fibers on the I JUOO-mi

!'Jtl'Jnal netll.MIl that I)west has under
'in"tructlon Isee nllure: see also LI'lIJC-

., ,HI' lul\ 1997 Daile I) The I~es( flet·

.\ ,Jrll also Il.III use "iortel 0(·192 and
,1110\1 equipment to drive tramc oler
r"lel\ ale non·zero-oisperslon·shlrted
liher from Lucent Technol~es, Holmdel.
\ J HOIl.l'\er althou~ GTE Inteme~ork­

nl/ \lolll ,hare a transport 5\stems lendor '
.\1 til I)ll.est. It Il.III no! share eqUipment In
nO.,1 rases accordin~ to Ste\e Bluml'n-
.hal .Ice presillent and llleneral manailler
'"r "Iobal netll.orll ,nrraSlructure at I;TE
'1terne~Orkln~

\1 e hall' ,<,paratl' ~elters dlon~ the
"ht·<)r·\loa~ and sl'parate FaCilities For

','c'Tl,n,j(ln~, \~here the optoeleCtroniC
"pm~nt 1l.111 bl' poSitioned,' he e\·
lib In d Fell. places \~l' Ie made an
il~ement to .;hare a facllit'. \11th Qll.est
, 1111~t1~ Il.<' hale our oll.n separate ra­
If' 'i" Ihl' riber ... 111 come rnto our ra­
I' lnd Ill' II pru~lde the termlnatlnll
rrnnlcs at that pOInt. ' To eqUip these,
Iities ';TE \etll.orllln~ 1l.1\I receive

i) \I:, rransporL"iode 0(;'192 sIstema
I',I! \lulll·\\aHlenl!th Optical Repeater
II U\I ~qulpment \lourtlt mort' than SI50

'1, iII"n Irllm \ortel.
\1 hill' I.TE Internetworkin4 also pur­

nJ""t1 aLltJitlOnal capitoty alon, !lie £ala
, "d~l from sources Blumenthal IlliQuid not
,"eal ,he companv s network constnJC­
I' in _chedule essentially parallel~ lhat of

',Illes!. he 'a\s. LillI' t)west. I;TE Internet- !

.,,,rKln~ s Infrastructure 1l.11I1I~t up rrom
"t'st to easl.ol,lth a completion date In

rnt' later part of thlll ~ear-althouih 81u­
lTIt'nthal hoped to ha1ie some sellments
'arl'ln~ trallle last month, The network
\\111 100tlall~ be linear, Il.ith the e\entual
, rtJlIon ,)r Four ,>o\li rlnllS



;:Of nto"-'anon ='1aCf
P<at1"'-1 McIl'\lOS/1 at 6031191 '2C:!

'3)<6(J3; 391·,:507 )(
~·"'aJl <am~@pe<"""'~alm

REPRINTS

UOHTWAVI

\,1"..,1,- h'lp " •. , .... ·.. n, .. " ,..,

."~ areltf?" --~ :\... "Xse .li 1("V::@S

.J(oau~s .1f"'''OlJrcerr l?(''"S :ir'(j

:1d'Ve~'Sef""'ems n _ ;"'~dIl6 :.at'" :e
'9O(1ntea :0 5.A /OI,f r~fT""atlO"aJ 'eec::

~".~I"""'J.:"
~ ........",l" I .. 406' '1S1

Clrcl. NO. 34

.'l{ 11-' ""t";~\t''''; ! "hln'" 11"Jt'l"'~ ...ire ... ,me
·nt"'rl'~IIIJ'" II!\ tnrd~t'''... n !\\r')\1 't'! '1.

~\ ') [ ... nl!Jt\ ',j - ;PII/I\ Jfl"\ .... ,'n

'·i r f1 jl ,\, I\r· t"'12til .... In ~'t' h~r

\11 1 It''O j .... ,t"'~p 'Jp \\.l!n rht"

~"'\\In 'hJC .c,. rf' e\Pl:'t':lnll In 'Jur lo(!'r·
l·~r !r.ltfll~ hI:" r-"pIJln., \\t' rt" \t'f\

·"'j\ll ... dr:.2etlnC! !ne \\"'1) nU:-OOlnt'''I:-O Jnd
,.If)\1 '\.11 ~I\e 'JS Ihe 11e\lOlllt\·j( reali'

'"rnlng 'jp dtl<1,l1nnal h,lnr1\l,Ir1th J:; rne
II eh n'l_tlnll hu~,nt~~ ,,,ntrnue., 10 ~ro\l,

Ilur Irarnc ,n the Internet -,rle IS ,iou­
hllnll e\ef\ four to 'm months :l

ASOCT\4 OpticlZl CommlllliclZtiOll throll,h Silica..

C.n ~ou ImAlJ1M 1)("""8 :tour n&ltOt'M'l' I product thAt LS compMt.

~11.b"... rfoni.-Ie .nd ,.bov• • 11 C'....v to ,mp'lItIWftt' A.S()CN elft

jell'llft tMw ANt mo,.. Thtrw .,.. N.tt :lrrOft'W 01 dw I'NI'Iv beNfrta found

In Ol,lt "SOC'''' '''''p nbft tT.Nrit'eIY..... ror tht ~CCWII .\If'tWoft~
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mll1unlt J{llln ...... ,''\'1 t· .... -Inn tr,Jnr1\\liln

\\ .... I"p "'\1..1[("'11 .1'1'11[[ ""11'1- l,j .... t> ""J~~

,\ ..... rp ~r)ln¥ ':11 ....-'! ... fue IrldC ";",]t'lldll ... l(\

'11lJ\"'''' inf\\Jrr1 :11:':t'lher 'In.j ...,j,1111 r!lldlnc.

.\ht>n ',l,.t'''p ~cll~ln~ IOllut :Iltt'rnpl :XII{I)­

, ,>I net\\'lr,lnll Jcr"~,; ',,\FT n~ -d\"
\If'.in\\nlll:' ~Ium!'nth,ll 11)0~" fill'\arrl
,'w Ipdhlllll"~ rnat riher "p(IC~ "'III

:;r"\,'e ~I"> I "mpJn\ Jod hiS customers
111\ D\\ In partrcular -nould pro\1:' Impor·

",'11 ....\.,d" ;n!··(j

["""1"; 'f',.. :~rp ....... ure' ',1,111 he <In I 1.... (1) II)

J~,{ ~ 10 ':;r-' Dr-'rJ(ln~ "'Dt:"'~_~(1S ,I{ 1(";'

,Ulprn,.C( n ',"11' "uturp \!',Jr 't'rm 'hI:'
,mp,jn\, ",Iii '"'t'.\.llr~lne. l"!o"'iel" '4lth

':lr'! ,n"II!"1-' rndt it .... ~1'oIlt1n-2 r'qulp'"

f'r,"nr 1r.t.. flJl ......... mOljcl1l\.'J..l(tl \nrtej~

h~r."pIIC f,ln.;pnrt e'1Ulpm~nt fhl"
-n'li,ldn I prn\~ j ,llfliClJlt 'J-' ."(,,r~·

112 :', Brldn \lcr'JI1rlen J--I-Idnl " lI'e
;;re';ll1t'nt 'II hll!h'(Jpaclt, Jpplrcatlons
",\f:T l~t",nr,s Jt \ortel \lcFJddl:'n
-d\' that 'he ["'0 l"mpanle'S \~III Jssem­
hit> j It>,jm 'JI en!!lneers to t~IJbllsh a
l"rmJI l~~t prn41ram uSln~ hllln-fioellt'
'l~t","r, -Imulatlons The process. rhe
., f-l filuM "I' ",hlch "hould be near com·
~'I"ll()n Ihls 'T1onth. "'III examme ,uch IS·
-!J~" dS 1~ I prntl:'ctron ';\\Itchlna. the
wt\'"r""'1(11:' ~Ifects of a r1n2 ';\l,ltch
Ind ",hat hJppens "hen nne \~ndor­

"'lulpment nr Jnothl:'r" lo"e" a norle

"1 '.., r" : I \f I r . r-, ,J l '\ ") 111 ." I r1 '

Lightwave IS Interested in reader
feedback. Why not drop us a line

at stephenh@peflnwell.com?

C'*=ldn9 IIu« modee
rhe enJlln~~r" -hould ha\e fe\l, If In'
,Irnhlems that require malOr chanl!es 10
I~e equlpml:'nt Jccordina to \lcFadden
I (10n t ~nllclpdte hardll.are fixes he·

',Juse nr-t ,J!' all ~I)"ET is d falrtv "tan·
,IJrd Interface \t the ph\slcal le\el. It s
'<1lrl\ ",ell·rlefined rlollon to the Ilptrcal
,pecs he ~,plalns I think the area~

.\ here "'e re prohablv lloln~ to nnd lin­
, nn:;lstl:'nCleS!-lf \l,e nnd an\thlO!t-\l,ill
"I:'n the fault mode areas \~ hat hap­
)t'ns ",hen the' Initiate a protection
-\\Itch '.\hat haPPl:'ns ',\,hen ',\,1.' Initiate
,n!' \\hat happens "'hen a nolle loses

po",!'r dnd ,hen pO\l,ers hack up on one
'1I1e Ilr Ihe "ther' How 110es the .tier
,"tl:'m r!'Jet' )1) Itne (nteroptrabilitv
'~,[/n~ \\111 ~,amlnel JII of the kind I)f
pt'rationdl mor1l:'s that can happen In a
"·I,\.!rk Jnd ma~e .,ure Chat hoth svs·
'11" re3Ct the \\av the\ re Intended to In
"''Tl'' "r their 11esllln. I don t e,pect
'l~n' ,__ ues cl:'rtalnlv If there are IS­
-II,.., It., prnbablv more In the
I rm\~arl:'l~nft\l,are 1omaln..

\IcFarlrlen I:'n\lSIOn~ the t\l.0 companies i
\ "r"nll tOilet her further to hrtn, addl·
,"nal c3pabillties to the liTE Internet­

.\ "r"nll ,nfrastructure, \\ hill.' no formal
•.:reement is In place for such tilU. \Ie:­
I Jdden "a's [hat network manaeement
Jnrl "ef'lCe ,1e\l:'lopment rt'p~M poten­
Iial Jreas of continued lomt endell\'OI"I.

II ill the e\perience of workIna toeet/ltr
,n thiS net\l.ork lead ",ortel and f.isco to
.ar,le future tluslne58 as a team' 'Icfad- I
·ll:'n ..;avs Ihat \l,hile It IS Important that!
t"'0 malor eQuipment \endors In dis­
parate nelds can lIoork tQiether In such a
fJsnlon. disCUSSIon of additional team;n,
.JrranllemenlS \l,ould only occur 'one cus­
tomer at a lime.' Still. drallllnil an analo­
:i!!' tn the multi\endor \l,ort of the SO\ET I
IIHeroperablllt\ Forum I.,ee LllIlhtwdH' i

I I

let's talk !
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WORLDCOM INTRODUCES NATIONWIDE
LOCAL SERVICE RESALE

JACKSON, Miss., May 15, 1998 - WorldCom, Inc., (NASDAQ: WCOM)
announced this week it has forged new territory as the first of the major
interexchange carriers to offer nationwide local telephone service for
resale by carriers and resellers. WorldCom made the announcement at
the TRA tradeshow in San Francisco.

The passage of the Telecommunications Act of 1996 accelerated local
service competition. WorldCom was the first telecommunications
company to effectively enter the retail local market in direct competition
with the monopoly Regional Bell Operating Companies (RBOCs) and
GTE.

"Entering the wholesale local market underscores WorldCom's
end-to-end network adv8r"tage," said Bernard J. Ebbers, WorldCom
president and chief executive officer. 'We're staking our claim as a truly
full service provider for our wholesale customers - offering long distance,
Internet, and now, local service from one carrier.

'WorldCom's recognition of the success of resellers in bringing
competitive benefits to customers within two years of the signing of the
Telecommunications Act is indicative of WorldCom's 15-year history of
serving the wholesale market."

Initially, local switched and private line service will be offered in selected
U.S. cities where WorldCom has local facilities. Beta testing in these
cities has begun. Service will be available in all domestic locations where
WortdCom owns local facilities dUring 1999.

UniDiai Communications, a privately-held telecommunications company
based in Louisville, Ky., will be WorldCom's first beta customer for local
service.

'We're very excited about expanding our relationship with WorldCom,"
said J. Sherman Henderson III, president and CEO of UniDial.
"Innovative and committed partners such as WorldCom have helped
UniDial grow. As WorldCom's first local service beta customer, we believe
we have enhanced our ability to offer a more complete bundle of
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telecommunications services."

Because WorldCom is usi~g its, own lo~al facilities, the company will
control calls end-to-end. maIntaIning the hIghest quality of transmission.

This product is targeted toward wholesale customers. Resellers and other
long distance carriers will be able to purchase facility-based local service
from WorldCom to sell to end users.

"Our 500-plus carrier and reseller customers have been asking us to
provide this service. They recognize WorldCom as the only
facilities-based carrier which could provide this service in a cost-effective
manner and with the depth of back office support for which WondCom is
known," said John W. Barnett, president of WorldCom Wholesale
Services.

WortdCom local services will offer the same simple billing and ordering,
rapid provisioning, and dedicated customer support as its long distance
service, but more importantly, will offer nationwide local service from one
carrier.

Adding local service to its already wide array of products and services
allows WorldCom's wholesale customers the ability to provide a single
telephone bill, containing both local and long distance charges for
customers. This service reflects Wor/dCom's responsiveness to customer
requests for a single bill, alloWing its wholesale customers to remain
competitive and grow the wholesale market.

WorldCom (NASDAQ: WCOM) is a global telecommunications company
with 1997 annual revenues of $7.35 billion. Operating in more than 50
countries, the company is a premier provider of facilities-based and fully
integrated local, long dIstance, and international voice and data services.

W RLO
COM
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Attachment 3

Toll-Free Services

These are basic routing features and are used by small and large customers alike.

Toll-Free Features Competitive Matrix*:
Toll-Free Services WorldCom AT&T MCI Sprint Frontier Qwest

Lei
Directory Assistance Yes Yes Yes Yes Yes N/A
Message Referral Yes Yes Yes Yes N/A N/A
Call Area Selection Yes Yes Yes Yes Yes Yes

Geographic Routing Yes Yes Yes Yes Yes Yes

Percentage Allocation Yes Yes Yes Yes Yes Yes
Routing

Time-of-Day/Day-of- Yes Yes Yes Yes Yes Yes
Week Routing

Day-of-Year Routing Yes Yes Yes Yes N/A Yes

Real Time ANI Yes Yes Yes Yes N/A Yes

Dialed Number Yes Yes Yes Yes Yes Yes
Identification Service

*Compiled from websites of AT&T, MCI, Sprint, Frontier, LCI and Dr. Bob's Long
Distance for Less Updates, 15t quarter 1998.
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Attachment 4

Company Product Description Market

AT&T Interactive Advantage Trouble Reporting, Network 5K and up
monitoring,Call De~il

Mel Traffic View Network monitoring, Call Detail 5K and up
Sprint InTouch Trouble Reporting 5K and up
Ameritech Netresult Web Frame Relay, SMDS and ATM Unknown

Interface
performance and trend data

Bay Networks Servicelink Delivers SNMP data Unknown
International Enterprise Pro Polls SNMP data Unknown

Network Svc

Intermedia Unknown Frame Relay and IP monitoring Unknown
Communicatio
ns

Teleport Unknown Frame Relay and IP monitoring Unknown
Communicatio
nsGroup

American e.espire Managed Frame Relay, IP and ATM Small to Mid-sized
Communicatio

Services
monitoring businesses

ns Services
Inc.

Netsolve Inc. Prowatch Exchange Trouble Ticket and order status Unknown
Paradyne Corp. Framesaver Integrated network management RBOCs and other

system that can identify carriers with large
network trends. frame relay networks

CrossKeys Resolve Frame Relay and ATM Unknown
Systems Corp. monitoring

Ellipsys Call Problem Analyzer Packet and circuit-switched traffic Unknown
Technologies

Level 3 Un-named Call detail, invoice, ordering and Unknown
network monitoring

WorldCom Web NMS Toll-Free, Frame Relay 5K and up
monitoring, trouble reporting
and toll-free routing

July 7, 1998
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Network Control Features

Attachment 4 (coot.)

Company
AT&T

Mel
Sprint

US West

BellSouth

Southwestern Bell

Pacific Bell
WorldCom

Product
Toll-free Routing Control

Center
Configuration Manager

Command Routing
BeR (Business

Continuation Routing)
FlexServ

NRS (Network
Reconfiguration Service)

FasTrak with CNR
Web NMS/CCR

Market
5K+

5K+
5K+

Sole Proprietor to Large
Business

Multiple location mid-size+
business

Not Available

Not Available
5K+

July 7, 1998
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Attachment 5

PRODUCT DESCRIPTIONS

Menu Routing

Menu Routing (MR) allows the caller to select from a list of predefined call paths using the
telephone touch-tone keypad. The caller simply dials the 8XX number which connects the caller
to a network Audio Response Unit (ARU). The ARU verbally prompts the caller through a series
of call completion options. For example, "For Sales press 1", or "For Parts press 2." Once the
caller enters a menu selection, the call is routed to the appropriate destination.

MR is often provisioned with pre-Menu call blocking features and post-Menu conditional
features. For example, the customer may want calls from California blocked (pre-Menu). For the
rest of the country, if the digit" 1" was entered for "Sales" after business hours, the customer may
want the call to route to a message taking service at another location. This would require the
Time-of-Day feature to be invoked after the MR feature, (post-Menu). Retail Marketing has
identified post-Menu features as being mandatory before MR is offered.

8XX+PIN

The 8XX+Pin is an enhanced menu routing. Extension routing PIN digits indicate routing
selections. A caller enter the PIN digits to route the call to one of several alternate destinations.
The Extension Routing PIN digits are cross-referenced in the ESN platform for a valid
terminating location and are of a predefined length ranging from 2 to 8 digits (4 being the
default). Security Codes are verified PIN codes that allow only authorized callers to connect via
an 8XX number provisioned with this feature. The caller dials the 8XX number, waits for the
system prompt tone, then enters PIN digits (1 to 12 digits in length).

Call Answering Center

The Call Answering Center allows a domestic call to be routed based on:

• Time-of-Day Routing
• Day-of-Week Routing
• Day-of-Year Routing
• Exchange or NXX Routing (NPAINXX)
• Area Code Routing (Geographical)
• Percent Allocation

July 7,1998
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• DNlS Delivery

to a live operator. Prior to answering the call, a 10 digit DNlS are forwarded to the live operator's
ACD display where the ACD display identifies the called party (end-user customer) by company
name. The operator then answers the domestic call by reading a pre-defined script (customer­
provided) and takes a message (up to 80 characters) per callers request. After the caller's message
has been written a hard copy can be immediately faxed to the ~alled party (end-user customer)
designated fax machine. The operator shall not take orders or perform any find of customized
functions. If a call falls into the ACD queue system, then an appropriate generic or customized
message will play telling the caller, "Thank you for calling the 'Company Name.' Please hold.
The attendant will be with you shortly.

After HourslMessage Center

Using the end-user pre-defined enhanced 8XX features:

• Time-of-Day Routing
• Day-of-Week Routing
• Day-of-Year Routing
• Exchange or NXX Routing (NPAJNXX)
• Area Code Routing (Geographical)
• Percent Allocation
• DNlS Delivery

•
Calls to the end-user customer's 8XX number are routed to the end-user customer's primary
location(s) or calls are routed to the After HourslMessage Center where the calling party will
encounter one of the following end-user customer-selected options:

Option A: A simple announcement only, providing the caller with information such as normal
business hours, or

Option B: A simple announcement, plus voice mailbox for the caller to leave a message, or

Option C: A simple announcement and voice mailbox with automated outdial or paging
notification to alert the end-user customer that a message is waiting.

The Automated Outdial Notification is where the system calls the end-user customer at any pre­
defined phone number and plays a pre-recorded announcement upon answering that a message is
waiting. The Paging Notification is where the system calls a digital pager or beeper to notify that
a message is waiting. As it stands today, page numbers can be changed by the end-user

July 7, 1998
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customer's by going into their voice-mail menu administrator.

The pre-recorded announcements, as well as messages left by the caller, can be a maximum of 5
minutes in length. The pre-recorded announcements can be generic, customized or professional
by direct telephone input to the platform. Calls can be routed to After HourslMessage Center
using enhanced 8XX features including:

• Time-of-Day Routing
• Day-of-Week Routing
• Day-of-Year Routing
• Exchange or NXX Routing (NPAJNXX)
• Area Code Routing (Geographical)
• Percent Allocation
• DNIS Delivery

The After HourslMessage Center must have the ability to be used in conjunction with any other
basic or future enhanced 8XX feature. Therefore, the After HourslMessage Center must be able
to work with the following futuristic features currently being developed:

Menu Routing
8XX+PIN

July 7, 1998
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REDACTED

Engineering/lS Direct Development Costs
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REDACTED

Project Timeline - Menu Routing, 8XX+PIN,
Call Answer Center, After Hours/Message Center
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Wholesale Report Card
Resellers Give Underlying Carriers a C+

By William West and Judy Reed Smith

It's no secret that Wall Street loves network providers. This artide
was written on the heels ofwholesaler Qwest Communications
International Inco's bid for the much larger retailer LCI International
Inc.--a bid that was wholly funded by the smaller company's
significantly larger market cap of $7 billion. At a time when MCI
Telecommunications Corp. is being pulled under the WorldCom
Inc. umbrella, no one is unconquerable, regardless of size.
Wholesale providers of long distance services (both domestic and
international) are fighting for more than minutes; they are fighting
to remain on top of the acquisition heap.

Most certainly, Wall Street's love affair with network providers
gives wholesalers a distinct financial advantage over retail players in
the near-tenn. However, their networks are built for rne purpose: to
pass telecom traffic. This simple purpose is complex to implement
efficiently and reliably, resulting in far-reaching profitability
implications for wholesalers and retailers alike. While one would
expect to see intensified competition equate to across-the-board
improvements in perfonnance among wholesalers, the 1998 edition
of ATLANTIC·ACM's Wholesale Long Distance Carrier Report
Card, first published in 1996, finds that not to be the case.

Overall Performance

Based on perfonnance rankings provided by their resale customers,
smaller wholesale long distance telecommunications service
providers score better overaU, particularly among switchless
reseUers responding to ATLANTIC·ACM's survey. This finding
indicates the increasing importance of wholesale services in the
overall product mix of these smaller providers which, under the
pressure of slimming margins, will allow others to ride their
contracts at or near cost to leverage better buying rates from
wholesale carriers themselves. This makes the indirect value of the
wholesale minute greater than its direct value as it affects the overall
profitability of the reseUers' retail customers.

Although leading wholesalers have not improved in every category--

http://www.phoneplusmag.com/articles/851feat3.html
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i\mong reseller types--switchless and facilities-based--that
responded to the ATLANTIC* ACM survey, individual wholesale
carrier scores varied. Sprint Communica-tions Co. and LCI
International, along with a group of smaller players classified as
"other," received some of the top scores given by switchless
resellers. Facilities-based carriers reselling long distance gave their
best rankings to Qwest Communications.

provisioning, network, service, products and pricing--ranked in the
ATLAt'l'TIC*ACM study, they are showing improvements overall.
Generally, wholesale customers ranked underlying carriers almost
exactly the same as they did in I996--the equivalent of a C+. As
price differences among competitors diminish over time due to
falling rates, wholesalers are expected to focus on other categories
to find their competitive edge.

Category Rankings

Billing_ Generally wholesale carriers perfonned similarly in 1998 as
in 1996, receiving scores slightly above average for both years. As
in 1996, larger carriers were ranked below the mean score, earning
criticism primarily for their systems' inflexibility.

Provisioning_ Wholesale carriers were ranked slightly worse in
1998 than in 1996 for perfonnance in provisioning. Again in 1998,
smaller underlying carriers generally outranked the large ones with
the exception of Sprint, which scored above the mean--an
improvement of nearly a full point (on a scale of one to 10) over
their 1996 rankings. Other improvements were noted for LCI
International and Qwest, which led the pack in this category.

Network. Overall scores for network quality and reliability were
down slightly from the 1996 survey. The Big Four carriers held onto
the top spots followed by Qwest, which received an improved
ranking from seventh to fourth. Additionally, Frontier Corp. ranked
significantly better, up more than a point to capture the fifth spot.

WCMC4041
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Significantly, MCI nudged out AT&T Corp. for the top ranking
among switchless resellers. WorldCom, Frontier and LCI
International perfonned better among facilities-based carriers than
among switchless resellers.

Service. As in 1996, service scores, on average, were the lowest
among all the categories ranked, suggesting this is still an area
where carriers can improve. Qwest scored significantly higher than
the other carriers, and improved its score almost two full points over
Lts 1996 score. "Other" providers received the highest scores among
switchless resellers, indicating that small wholesalers have found a
niche in providing strong service.

Products. Wholesale providers received highest marks in the
products category. AT&T earned the highest product scores overall,
moving up from eighth in 1996 to first in 1998. The Big Four
perfonned the best among both reseller types that responded to the
ATLANTIC·ACM survey. Generally, switchless resellers gave
carriers higher scores--7.5 on a IO-point scale--for products than
facilities-based carriers, which only allotted 6.8 on the same scale.

Pricing. Rankings for pricing among wholesale providers stayed
relatively constant from 1996 to 1998. The Big Four, not
surprisingly, scored the worst once again. Bumping Frontier, Qwest
became the front-runner in the pricing category for all respondents,
up from fifth in 1996. Frontier maintained a high score among
switchless resellers, which gave the carrier the No.2 spot behind the
group of various small providers. Scoring by facilities-based carriers
followed the trend of high price with large size with the exception of
WorldCom, which they ranked third best in price.

ATLANTIC*ACM's survey results reveal that reseUers are using
more underlying carriers than in 1996, suggesting that opportunities
remain for wholesale providers that can supply a competitive
product. Declining prices, in particular, are forcing wholesalers to
employ new means ofdifferentiation. One response appears to be
diversified product offerings, such as wholesalers' advancing
international service integration. In addition, low scores in service
provision indicate that this area presents an opportunity for a
service-oriented wholesaler to gain an edge. In the future, those
wholesale providers that demonstrate a service-oriented strategy will
be most likely to improve their standing in the industry and improve
customer retention.

William West is principal and Judy Reed Smith is chiefexecutive
officer ofATLANTIC*ACM. a Boston-based strategy consulting
firm. Informationfor this article was takenfrom ATLANTIC·ACM's
Wholesale Carrier Report Card published in May 1998. For more
information, call (617) 720-3700.jax (617) 720-1077, e-mail
atlantic@atlantic-acm.com. or web: www.atlantic-acm.com
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MPLS is ahead so far in this race partly because it is
favored by Cisco Systems Inc. (San Jose, Calif.), which
controls about 8S percent of the router market. Cisco and
Alcatel N.V. are using what is in essence a prestandard

Part of any network design challenge is dealing with
legacy infrastructure, and the Internet will have to do so if
it hopes to provide the kind of capacity and quality that
new applications demand. The bulk of the Internet uses a
scheme in which each IP packet travels, router hop by
router hop, between two points.

Streamlining this process could boost network throughput
significantly. This increasing need for speed is happening
at the same time as the development of ATM switching,
which eliminates virtually all router hops in the
transmission path. The challenge is to put IP packets on
ATM networks without the time-consuming step of
converting IP packets into ATM cells.

At this point, there are two competing standards for
carrying IP over ATM. One is called MPOA
(multiprotocol over ATM), and the other is MPLS
(multiprotocollabel switching). The basic difference
between the two is that MPOA uses the concept of a
centralized route server, while MPLS uses distributed
intelligence. MPLS proponents say this will allow it to
scale better.

The development race is on to determine
bow IP tramc will be carried over ATM
networks to meet quality of service metrics.

Internet service providers of all stripes proclaim their
networks soon will deliver multiple classes of data service
with assured quality for each class. But tough choices
about how to get there may have to be made in the coming
months. Two main options are available. IP routing is
beginning to mature from its best-effort networking roots
to being able to deliver different levels of service quality.
Then there's asynchronous transfer mode (ATM), an
environment created precisely for quality of service (QoS)
bandwidth provisioning across the Internet core.

By Carl Weinschen/c, Executive Technology Editor, and
Peter Lambert, Senior Writer

QoS Questions
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version of \1PLS in jointly developed products. according
to Frank Trocco Ii. assistant vice president of product line
management for Alcatel's enterprise and data networks
division.

MPLS is a main element of tag switches (although they're
called switches. they really are routers) being developed
by Cisco and the 1100 HSS switches by Alcatel. which
incorporate the MPLS concept in a feature called
IP~ATM. A side benefit of both MPLS and MPOA is
that the IP packets traveling on the ATM network will be
able to use the QoS capabilities that are inherent in ATM.

Yet members of an emerging carrier camp, induding the
likes of GTE Corp., Level 3 Communications Inc.
(Omaha, Neb.), and Qwest Communications International
Inc. (Denver), will end-run the whole QoS debate by
overengineering Internet bandwidth, effectively creating
so much physical network capacity that congestion
virtually never occurs. Under this infinite bandwidth
scenario, IP's best-effort delivery always works because
packets do not get dropped if congestion doesn't exist.

"The revolutionaries like GTE, Qwest, and Level 3 are
building new networks from scratch and really moving
toward IP over Sonet," says Chris Brickler, director of
enhanced IP service for GTE's business development and
integration group. In contrast, ATM-in-the-core advocacy
from carriers like the Bell companies is symptomatic of
migration from equipment that unnaturally forces
packetized content into 64-kbit/s voice circuits, says Fred
Ellefson, senior director of marketing and business
development for Alcatel's core transport networks.

The lack of legacy gear is a clear advantage to the public
network's new breed, agrees Lew Wilks, Qwest's president
of business markets. "One of the things that we view as a
tremendous advantage is not being burdened by legacy
infrastructure," he says. "By building IP on the front edge
of the network, we are able to take advantage of new
technical initiatives that improve throughput and
performance on the physical layer."

Among those physical layer initiatives is dense
wavelength-division multiplexing (DWDM), which Qwest
will use to multiply the carrying capacity of its fiber.
Unlike Williams Communications Group (Tulsa, Okla),
which will rely on both DWDM and ATM in its national
fiber network, Qwest will eliminate ATM from its
architecture. In the future, Qwest intends even to eliminate
Sonet as yet another layer of data forwarding complexity
by inserting IP directly into DWDM multiplexers. The
result, Wilks says, will be "an insane amount of
bandwidth," enabling Qwest and its customers to relax
close control over every bit and byte.
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GTE intends to migrate away from the regional Bell and
interexchange carrier point of view and move all local and
long-distance services to a new, state-of-the-art IP
network, Brickler says. GTE last year purchased
thousands of miles of Qwest fiber strands to reach more
than 100 cities with GTE-branded services by mid-1999.
The IP backbone of BBN Planet Corp., also acquired by
GTE last year and is now part of GTE Internetworking
(Irving, Texas), adds another 300 Internet points of
presence for GTE, That capacity-rich, IP-centric,
circuitless network will deliver QoS for Internet voice,
faxing, and messaging and other real-time application
classes, Brickler says. :

In the meantime, competitive pressures from the IP
networking upstarts are being brought to bear on the Bell
companies, and that pressure is forcing at least some of
the Bells into action. US West Inc. purchased a block of
fiber capacity from Qwest earlier this year. Ameritech
Corp. plans to follow suit .th similar deals, although it
hasn't said specifically w' l backbone provider it might
do business with. "We ne 0 follow our customers out of
region," says Pat Campbt executive vice president of
strategic and business de\ dopment at Ameritech,

BeliSouth Corp. will decide whether to adopt ATM or
advanced routing solutions within the next six months,
says Barbara Roden, chief technology officer of
Bellsouth.net, BellSouth's Internet services unit. Also on
the decision-making track is sac Communications Inc.,
which will decide on its backbone future within the next
year, according to Marty Loman, director of Internet
technologies for sac Communications Technical
Resources Inc.

With the new fiber kings· "'ing to town, can anyone
afford to wait?
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